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Throughout history, respiratory diseases have been a frequent
cause of morbidity in U.S. populations. Because of stress,
crowding, and naive immune systems, military training popu-
lations are particularly prone to acute respiratory disease ep-
idemics. An examination of the history of respiratory iliness at
the U.S. Naval Academy revealed that, in the earliest decades at
the school, respiratory illness was a primary cause of both
disease and mortality. With the advent of antibiotics and vac-
.cines, most respiratory disease mortality has been reduced.
However, even today, morbidity remains significant. Health
concerns regarding respiratory diseases are heightened by
emerging and reemerging respiratory disease agents that have
increased antibiotic resistance and/or increased virulence. En-
hanced surveillance and rapid diagnostic capabilities, placed
in military settings, will increase knowledge of the epidemiol-
ogy of many respiratory diseases. These strategies can lead to
earlier treatment and prevention measures, thus halting the
further transmission of disease and decreasing both morbidity
and mortality. During the most recent history of the Naval
Academy, acute respiratory infections have remained a pri-
mary cause of medical morbidity.

Introduction

In the United States, respiratory infections are a common
cause of morbidity and account for a large proportion of lost
time from work and school.! Acute respiratory diseases (ARD)
have long been a problem in military training populations, in
part because of crowded environments and thus greater expo-
sure to respiratory pathogens.! The use of vaccines and anti-
biotics has resulted in relatively low ARD rates during the last
several decades. However, increased antibiotic resistance (e.g.,
penicillin-resistant Streptococcus pneumoniae) and the emer-
gence of more virulent strains of respiratory pathogens (e.g.,
influenza virus) have raised concerns that respiratory epidemics
may become even more frequent among high-risk military pop-
ulations®

Respiratory ﬂlnesses have a great many negative effects on
military populations. The loss of time from duty sigmﬁcantly
affects the medical readiness of a command, thus affecting ks
ability to carry out and complete its mission. Additionally, ARD
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epidemics further burden an already strained military health
care system. Also, military populations are extremely mobile,
providing an increased risk of spreading illness to a wide range
of individuals.

The midshipmen of the U.S. Naval Academy (Annapolis,
Maryland) are similar to many university student poptilations.
Students gather from various parts of the United States to live,
eat, and study in close quarters. However, they differ in that
midshipmen, particularly in their first year, undergo numerous
physical and psychological stressors that, although important
for the training experience, may make them more susceptible to
respiratory infections.?

In August 1997, an epidemic of respiratory illness occurred at
the U.S. Naval Academy (USNA), causing several hundred mid-
shipmen to become ill, several of whom were hospitalized.
Symptoms included fever, sore throat, chills, and/or cough. The
Naval Health Research Center (San Diego, California) initiated a
1-year cohort study beginning in July 1998. The study followed
the cohort of entering freshmen to determine the incidence and
causes of respiratory disease at the USNA. The goal of the study
was to use the data to make public health decisions regarding
vaccine interventions and possible chemoprophylaxis. In paral-
lel with that study, this paper sought to descriptively examine
the impact of respiratory disease at the USNA since its estab-
lishment in 1845. This historical review involved research of all
available literature from the USNA medical clinic, several Navy
libraries, the National Archives in Annapolis, the USNA Mu-
seum, and the National Library of Medicine.

Respiratory Illness at the U.S, Naval Academy:
The 19th Century

- Established in 1845, the U.S. Naval Academy was located
adjacent to the Severn River’s outlet into the Chesapeake Bay.®
The school has remained in operation at the Annapolis, Mary-
land, site since then, except for the Civil War period of 1861 to
1865, when most students were moved north of the Mason-
Dixon Line to Newport, Rhode Island.

Because of its location along shallow estuaries, malaria {mi-
asmatic disease) was a chief medical concern during the
school’s early years, along with gastrointestinal and respiratory
illness. It was during the 1870s that the Naval Academy Senior

. Medical Officer, Dr. A.L. Gihon, first reported on the various

causes of disease at the Academy. Dr. Gihon, a pioneer in pre-
ventive medicine, kept meticulous records and wrote a detailed
account of the medical history of the USNA during its first 33
years.® Figures 1 and 2 show the disease category and mortality
rates during this period. Although respiratory illness was the
second leading cause of reported disease, it was the leading
cause of mortality.

As Dr. Gihon wrote: “a very large proportion of actual depar-
tures from health must be classed as preventable.” With regard
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Fig. 1. Percentage of total reported disease by disease categories among midshipmen of the U.S. Naval Academy, 1845 to 1978. GI Disease, gastrointestinal diseases;
Resp Disease, respiratory illnesses; NS Disease, nervous system diseases; Miasmatic, malaria; Skin Disease, dermatologic disorders; EEN & Teeth, eyes, ears, nose, throat,
and dental disorders; GU Disease, genitourinary diseases; Parasites, parasitic diseases; Circulatory, cardiovascular diseases; TB, tuberculosis.

to preventing respiratory disease, Dr. Gihon, ahead of his time, Gihon urged the construction of new wings in the barracks to
recommended that dormitory windows be reconstructed toallow  decrease crowding and to allow more breathing space for the

better ventilation. He also insisted the steam heat be set at a  students.®
reasonable temperature and not be altered by the cadets. Dr. Through the 1880s, the incidence of malaria decreased as
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Fig. 2. Percentage of total reported deaths by various disease categories among midshipmen of the U.S. Naval Academy, 1845 to 1878. GI Disease, gastrointestinal
diseases; Resp Disease, respiratory illnesses; NS Disease, nervous system disease; Miasmatic, malaria.
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drainage on and around the school grounds improved. Gastro-
intestinal disease became the most common cause of morbidity,
followed closely by respiratory illnesses, which accounted for 8
to 20% of the medical illnesses.”? Records from the winter of
1880-1881 show that epidemics of throat infections, principally
tonsillitis and pharyngitis, occurred among the midshipmen.®
At this time, the Senior Medical Officer again recommended
expansion of the midshipmen’s quarters to decrease crowding
and thus contagion.®

Respiratory illness at the USNA demonstrated regular period-
icity from 1884 to 1888 (Fig. 3). During the first quarter of 1885,
1886, and 1887, pharyngitis and tonsillitis were most prevalent.
The cases were “characterized by a membraneous exudation”
and believed to be diphtheric in origin.!? Although there were
many diphtheria deaths among civilians living in the town of
Annapolis, only three such deaths occurred among midship-
men.!?

During the winter of 1889-1890, an influenza pandemic
spread throughout the United States. It is thought to have ini-
tially been imported to the United States from U.S. Navy vessels
that had visited Lisbon, Portugal, where influenza had been
epidemic for some weeks. The disease appeared on the U.S.
eastern seaboard late in December 1889, with the first cases
occurring at the USNA on December 25, 1889. Over a period of
27 days, 56% of the 450 officers, midshipmen, and enlisted men
suffered influenza infection.!* The attack rate was highest
among midshipmen, with 75% infected.’® Symptoms included
chills, fever, neuralgia, bronchitis, nausea, and vomiting. Al-
though convalescence was prolonged, with extended debility the
rule, there were few complications and sequelae among USNA
personnel. '3
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Resplratory Illness at the U.S. Naval Academy:
The 20th Century

From 1890 to 1915, respiratory illness continued to account
for a significant number of sick days at the USNA.!*-?® Respira-
tory disease epidemics (catarrhus epidemicus) occurred in 1897
and 1908.1%% The USNA suffered influenza epidemics in the
autumn of 1901 and 1911, resulting in many additions to the
sick list.21?5 However, it was reported that midshipmen were
protected from larger epidemics by a rigid quarantine program
and other preventive medicine measures.? ‘ '

The influenza A pandemic of 1918-1919 actually began to build
from focal epidemics occurring in previous years.* In 1915, influ-
enza cases began to increase at the USNA. In that year, influenza
caused a total of 161 hospital admissions and accounted for 42%
of total sick days among midshipmen.® In 1916, influenza again
reached epidemic proportions.®? Influenza was not reported in
1917,% but it was again epidemic in 1918, when it accounted for
4,076 of the 8,153 disease sick days.® A midshipman, writing
home to a friend, indicated that as of October 19, 1918, there had
been 1,500 cases of “flu” with 11 deaths at the USNA.* Affected
midshipmen were transferred to the hospital and quarantined for
containment, and the local epidemic ran its course. However,
again in January 1920, there were increased numbers of respira-
tory illnesses attributed to influenza. An official noted the follow-
ing: “On February 3, this disease reached epidemic proportions,
attaining its peak on February 10, declining until the 23rd, after
which there were only sporadic cases. As a result of complicating
pneumonia, three midshipmen died at the naval hospital. This
influenza epidemic was of the same character, but much milder in
type than that of 1918.”%
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PFig. 3. Prevalence of respiratory cases and proportion of total sick days attributable to respiratory illnesses among midshipmen by quarter, U.S. Naval Academy, 1884

to 1888.
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Since the 1918-1919 influenza pandemic, global influenza
epidemics have occurred approximately every 10 to 15 years.
The pandemic of 1933-1935 was considered mild,* and we
could find no reports of an epidemic among USNA midshipmen.
In the early 1940s, the United States experienced an epidemic of
influenza or “grip.” This was also a mild epidemic and not as
serious as that experienced by Great Britain or Germany during
the same period.¥” Then, with predictable periodicity, a more
significant pandemic swept the world in 1957-1958. The first
U.S. Navy cases occurred in April 1957 among personnel ex-
posed to disease in the Far East (i.e., those aboard ships oper-
ating in the Pacific and those shore based in the Far East).3 As
the ships returned to port in the western United States, the
disease spread rapidly in San Diego, California. After identifica-
tion of the new strain of influenza, the U.S. Navy, concerned that
high attack rates would impair operational readiness, agreed on
a two-dose influenza immunization program.® In anticipation of
the Far East influenza epidemic, the Naval Academy Medical
Department received monovalent and polyvalent vaccine on
September 20, 1957. Even though the majority of midshipmen
received the vaccines during the period from September 23 to
26, 1957, cases of influenza began to occur at the Academy on
October 1 (20-30 cases per day), with a large increase seen on
October 7 (96 cases).*® The daily rate thereafter was 90 to 275
cases, with a peak at 275 cases on October 15, On October 16,
the epidemic curve took a downward turn. During the month of
October, the epidemic affected approximately 60% of midship-
men.* Although fast spreading, the disease was relatively mild,
with 50% of those affected able to resume taking classes after 24
hours.® The Navy Surgeon’ General's medical statistics report
for 1957 demonstrates the marked impact of the 1957-1958
“Asian flu” on the U.S. Navy and Marine Corps (Fig. 4).%°

The most recent epidemics of respiratory infections occurred

Inﬁuenza | All Acute Respiratory Infections I

150
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Fig. 4. Acute respiratory disease infections among U.S. Navy and Marine Corps
personnel, 1952 to 1957.%°
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at the Naval Academy during the winters of 1995, 1996, and
1997, with several hundred midshipmen seeking medical care
each season. Diagnoses included tonsillitis and pneumonitis,
but the causative agents were not identified. Although most of
the cases were mild, several days of lost productivity per case
ensued.

An investigation into the cause of these epidemics revealed
that the most common causes of ARD were Chlamydia pneu-
moniae (52.6%) and Mycoplasma pneumoniae (33.3%).4! This
finding of primarily bacterial infections among officer trainees is
in contrast to the recent studies of enlisted trainees at U.S.
Army, Navy, and Marine Corps recruit training sites. These
studies have revealed epidemics with up to a 90% yield of ade-
novirus from throat culture.>* Such disparities in the causes
of ARD and the emergence of new respiratory threats among
U.S. military trainees, such as Bordetella pertussis*® and new
strains of adenovirus, * underscore the need for the Department
of Defense to improve surveillance strategies.

The Centers for Disease Control and Prevention, in response
to emerging disease, have formatted objectives for preventing
and controlling them. These include strengthening disease sur-
veillance, improving tools for identifying emerging infectious
disease, and enhancing laboratory capability internationally
and in the United States.#” The Department of Defense has
begun such measures through its newly developed Global
Emerging Infections Surveillance Program,®4# which has
strengthened ARD surveillance, particularly for influenza,5 and
has improved Department of Defense public health support for
respiratory diseases. 5!

Summary

Throughout its history, respiratory illnesses have had a major
impact on the health of midshipmen at the U.S. Naval Academy.
Such illness is highly disruptive to the USNA's training mission.
With the advent of vaccines and antibiotics, respiratory disease
severity and mortality have been reduced, but respiratory infec-
tions remain a leading cause of morbidity at the USNA and
among other military populations.3552 New respiratory threats,
such as antibiotic-resistant organisms and the development of
more virulent strains of virus,® promise to increase this morbid-
ity. Continued modern epidemiological studies, which include
robust, laboratory-based surveillance supported by sensitive
and specific diagnostic tests, are needed to monitor military
populations. Understanding respiratory disease risk factors and
causes among service academy students will guide evidence-
based health care decisions, such as antibiotic prophylaxis and
vaccinations, and will serve to reduce such morbidity.
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Letters to the Editor (Cont’d)

already returned from deployment. My impression was
hat a number of factors in addition to those you studied
also had an effect on their “mood.”

= While “Vietnam” was certainly not a popular war, it was
a major ‘conflict, and young healthy Americans
(including healthcare providers) knew that their chances
of serving in or near Vietnam were very great indeed. It
was just a matter of when. Anticipatory grumbling
among Navy healthcare providers about deployment was
remarkably subdued. From my conversations with the
generation you studied in USNS Comfort, I got the
impression from physicians and nurses that they were
more frustrated about: 1) being dislodged from a setting
where they had stability, significant professional
satisfaction, “power” and even “moonlighting”
opportunities; 2) being sent to support a “political”
situation about which they had personal misgivings; and
3) in retrospect (fortunately for the combatant troops!),
the deployed healthcare providers fought off intense
boredom when very few casualties materialized.

A bit of nostalgic narrative:

I arrived at monsoon-soaked Charley Med late in the
evening of Christmas Eve, 1965. A typical backlog of injuries
existed, and this young anesthesiologist was led hastily
through the rain to the OR where his first combat patient
was waiting. Twenty four hours later, when our magnificent
team had completed its work with that particular wave of
injuries, I had the chance to get some sleep and meet those I
was to work with 13 months. I recall being given a warm
coke and a Spam sandwich between cases that long night.

After perhaps 6 months of demanding duty at Charley
Med, 1 found myself “pondering the meaning of life"
occasionally during the slack period, but I really do not
remember depression in myself or in my fellow workers. If
there was an exception, it was our Navy psychiatrist, who
had an excellent rapport with combat fatigue casualties, but
he never participated in care of the physically injured, We
had only one true internist, our CO, and he was magnificent
as a triage officer and administrator. The remaining
specialists were surgically oriented. (We had no nurses.) The
GMOs and even the dentists carried much of the load of
caring for the lesser injuries, but not the psychiatrists, who
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invariably stayed in the “club” when incoming casualties
swamped our facility. I do not know if he was depressed!

Again, I don't believe we had time to be depressed at
Charley Med. In fact, when I was being driven away to meet
the plane back to Okinawa and the States, I remember
having tears in my eyes as I felt I was abandoning the finest
healthcare team I ever worked with in my life, past, present,
or future.

Toward the end of 1966, USS Repose, an aging hospital
ship, arrived in Danang Harbor. Occasionally we had the
opportunity to visit the ship, and my most vivid memories
were “white-skirted nurses” and chilled drinking water.
Occasionally during a prolonged lull in casualties, a
helicopter load of medical personnel from the Repose would
be ferried in to our compound for an afternoon of volleyball.
I don’t recall hearing of fears about the ship sinking,
terrorist attacks, personal injuries, working with injured
and/or dead, but I didnt ask, either.

Wills were part of commencing active duty in the 60s,
and business obligations did not exist. In 1965, those of us
heading for Vietnam had a brief period of training in
combat medicine as it had been practiced in Korea, but none
of us was prepared for the huge number of horrible injuries
and the dozens of KIAs piled like so many logs, which we
encountered regularly in Vietham. Triage (abandoning the
occasional alive-but-unsalvageable casualties so that our
resources could be directed to salvageable injured Marines,
and instantaneously separating arriving casualties into
priority-based categories) became a difficult “School of
Hard Knocks” lesson, learned only in the field and on the
job. '

In retrospect, our team members may have unknowingly
been an informal support group. Perhaps that helped allay
depression. Four or more of us shared several hardbacks
where we could talk, and the “club,” such as it was, was a
place that we could solicit “silent understanding” from
others on the team. During the inevitable lulls I read a lot,
built an oscilloscope from a Healthkit, learned the fine
points of classical music from a dentist I lived with, and
tutored a Hospital Corpsman or two. But I insist that I (or
we, as a team) never had the time to be depressed.

I have long been concerned that lessons learned by Navy
medicine during the Vietnam conflict have not been
recorded for posterity. Narrow topics such as frozen blood
banks and sequelae to various forms of blood volume
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